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members. The rods may be distributed 1n a cylindrical
configuration. The filtration material, which can be spirally
wrapped wire, 1s disposed around the rods to define an
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ber, which can be elongated bars, 1s interposed between
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weld area, the tensile strength of the connection, and poten-
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used for a vaniety of fluids and installations, and 1s particu-

larly suited to use in water wells.
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1
FLUID INTAKE SCREEN

CROSS-REFERENCE TO RELATED
APPLICATION

This application 1s a continuation of application Ser. No.
14/331,915 filed Jul. 15, 2014, which claims the benefit of
U.S. Provisional Application 61/846,399, filed Jul. 15, 2013,
and titled “Fluid intake Screen,” the contents of which are
incorporated herein by reference 1n 1ts entirety.

BACKGROUND

Screens are used 1n water wells to retain sand and gravel
in the well hole, and prevent debris from being pumped from
the well. The screen aids 1n the proper development of the
well structure. In some cases, these wells can be deep
underground. When the screens are installed, there 1s often
a great deal of weight hanging from the screen as it is
lowered into the well bore. This can cause the screen to
fracture or separate, releasing other screen or piping that 1s
attached to the screen into the well. When this problem
occurs, the well must be redrilled or extreme measures taken
to remove the fractured portion of the screen cylinder.

Screens with higher weight or geomechanical pressure
have been traditionally made from heavier construction. The
screen may include wire spirally wrapped and welded to a
set of longitudinal rods. The tensile or weight bearing
strength of the screen 1s then dependent at least 1n part on the
strength of the longitudinal rods. Larger rods may be used to
provide higher screen strength. While the rods themselves
may be able to resist the overall loading, the load capacity
of the assembly 1s also dependent on the bond between the
screen rods and any fittings that are used to attach the screen
to pipes or additional screens. These fittings are often
threaded male or female ends welded to each end of the
screen cylinder. With a conventional screen, the maximum
weld area for welding rods to the fitting at the end of the
screen may be equivalent to the cross sectional area of the
longitudinal rods. Considering that the type of welds nor-
mally used to attach the screen to the fittings does not allow
for full use of the available weld area, the strength of the
screen for structural resistance may be limited by this joint.

SUMMARY

Embodiments disclosed herein may include a supplemen-
tal structural member or bar running parallel to the screen
rods and attaching to the end fitting. These supplemental
bars are attached to the longitudinal screen rods, and provide
a greater attachment area resulting 1n a larger allowable weld
area. Consequently the screen may accommodate a larger
load and in some embodiments may be considered a heavy
duty screen using a deep well fitting attachment.

In accordance with one embodiment disclosed herein, a
screen for intake of fluid 1s provided. The screen includes a
plurality of substantially parallel, spaced rods, filtration
matenal, a fitting, and a plurality of structural members. The
plurality of rods 1s distributed about a longitudinal axis, has
a length, and terminates at a first end and a second end. The
filtration matenal 1s disposed around a portion of the length
of the plurality of rods to define an interior volume, and 1s
configured to allow fluid to pass there through while pre-
venting patticulate matter greater than a predetermined size
from passing therethrough. The fitting 1s disposed at the first
end of the plurality of rods and adjacent to the filtration
material, and 1s configured to be proximate to an end of each
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2

of the rods. Each structural member 1s interposed between
adjacent rods and has a first end proximate to the first end of
the plurality of rods and a second end spaced from the
second end of the plurality of rods. The structural members
are welded to the adjacent rods, and the adjacent rods and the
structural members are welded to the fitting.

In some embodiments, the filtration material includes
wire spirally wrapped around the plurality of rods to form
slots for receiving fluid into the interior volume. In some
embodiments and 1n combination with any of the above
embodiments, each end of the plurality of rods 1s substan-
tially 1n a plane perpendicular to the longitudinal axis. In
some embodiments and in combination with any of the
above embodiments, the plurality of rods 1s arranged 1n a
cylindrical configuration. In some such embodiments, the
fitting 1s a substantially cylindrical ring. In some embodi-
ments and 1n combination with any of the above embodi-
ments, the welding of the structural member to the adjacent
rods and the fitting effectively increases the weld area for the
connection of the rods to the fitting. In some such embodi-
ments, the increased weld area increases the tensile strength
of the connection of the rods to the fitting.

In some embodiments and in combination with any of the
above embodiments, the structural members are elongated
bars. In some such embodiments, the elongated bars are
substantially parallel to the adjacent rods. In some such
embodiments, the adjacent rods define a space therebetween,
and every space receives a bar. In other such embodiments,
the adjacent rods define a space therebetween, and alternat-
Ing spaces receive a bar. In some such embodiments, at least
the first end of each bar 1s welded to the fitting. In some such
embodiments, the first end of each bar 1s substantially 1n the
plane at the first end of the rods.

In some embodiments and in combination with any of the
above embodiments, each structural member comprises a
plurality of pieces. In some such embodiments, each piece 1s
an elongated bar.

In accordance with another embodiment disclosed herein,
another screen for intake of fluid 1s provided. The screen
includes a plurality of substantially parallel, spaced rods,
wire, a cylindrical end fitting, and a plurality of bars. The
plurality of rods 1s distributed about a longitudinal axis in a
cylindrical arrangement, has a length, and terminates at a
first end and a second end substantially 1n a plane perpen-
dicular to the longitudinal axis. The wire 1s spirally wrapped
around the plurality of rods to define an interior volume and
to Torm slots for recerving fluid into the interior volume. The
cylindrical end fitting has a central axis and 1s disposed at the
first end of the plurality of rods and adjacent to the wire. The
central axis 1s aligned with the longitudinal axis of the
plurality of rods. Each bar i1s interposed between adjacent
rods and has a first end proximate to the first end of the
plurality of rods and a second end spaced from the second
end of the plurality of rods. The bars are welded to the
adjacent rods and the adjacent rods and the bars are welded
to the end fitting.

In accordance with another embodiment disclosed herein,
a method of making a screen for intake of fluid 1s provided.
A plurality of rods 1s disposed 1n a substantially parallel,
spaced, cylindrical arrangement about a longitudinal axis,
with the plurality of rods having a length and terminating at
a first end and a second end substantially in a plane perpen-
dicular to the longitudinal axis. Filtration material 1s dis-
posed around at least a portion of the length of the plurality
of rods to define an interior volume with the filtration
material configured to allow fluid to pass through 1t white
preventing particulate matter greater than a predetermined
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s1ze from passing through. A cylindrical end fitting 1s having
a central axis 1s disposed at the first end of the plurality of
rods and adjacent to the wire. The central axis 1s coincident
with the longitudinal axis of the plurality of rods. A plurality
of bars 1s provided, and each bar 1s disposed between
selected ones of adjacent rods. Each bar has a first end
proximate to the first end of the plurality of rods and a
second end spaced from the second end of the plurality of
rods. The bars are welded to the adjacent rods, and the
adjacent rods and the bars are welded to the end fitting. In
some embodiments, disposing filtration material around at
least a portion of length of the rods includes spirally wrap-
ping wire around the plurality of rods to define the interior
volume and to form slots for receiving fluid into the interior
volume.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding, reference should now
be had to the embodiments shown in the accompanying
drawings and described below. In the drawings:

FIG. 1 1s a perspective view of one or more embodiments
of screens 1n a stacked position for storage.

FIG. 2 1s a plan view of a screen according to one
embodiment.

FIG. 3 1s a cross-section view of a portion of the screen
of FIG. 2 taken along line 3-3 of FIG. 2.

FIG. 4 1s a cross-section view of a portion of the screen
of FIG. 2 taken along line 4-4 of FIG. 2.

FIG. 35 1s a detail perspective view of a portion of the end
of the screen of FIG. 2.

FIG. 6 1s a plan view of a screen according to another
embodiment.

FIG. 7 1s a cross-section view of a portion of the screen
of FIG. 6 taken along line 7-7 of FIG. 6.

FIG. 8 1s a detailed perspective view of a portion of the
end of the screen of FIG. 6.

FIG. 9 1s a detailed perspective view of a portion of the
ends the screens of FIGS. 2 and 6.

DETAILED DESCRIPTION

The following detailed description of embodiments refers
to the accompanying drawings, which 1illustrate specific
embodiments. Other embodiments having different struc-
tures and operation do not depart from the scope of the
present disclosure.

Certain terminology 1s used herein for convenience only
and 1s not to be taken as a limitation on the embodiments
described. For example, words such as “top”, “bottom”,
“upper,” “lower,” “left,” “right,” “horizontal,” “vertical,”
“upward,” and “downward” merely describe the configura-
tion shown 1n the figures. Indeed, the referenced components
may be oriented in any direction and the terminology,
therefore, should be understood as encompassing such varia-
tions unless specified otherwise. Throughout this disclosure,
where a process or method 1s shown or described, the
method may be performed in any order or simultaneously,
unless 1t 1s clear from the context that the method depends
on certain actions being performed first.

Referring to the drawings, where like reference numerals
refer to the same or similar parts, FIG. 1 shows one or more
embodiments of screens 40 for a water well, stacked for
storage, and FIG. 2 shows an embodiment of an individual
screen 40. When 1nstalled, the screens 40 may be connected
end to end 1n vertical alignment. Although the outside
surface of the screens 40 appears smooth, the screens 40 are
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formed with openings and are shown with spirally wrapped
wires 42 that form slots as serve as {iltration material.

In one embodiment, the screens 40 may include as filtra-
tion material a plurality of spaced filter wires supported on
support rods. In one embodiment, the screens may include
“Vee-Wire” type screens. In one embodiment, the screens 40
may include as filtration matenal plates (not shown) having
perforations, slots, or other filter-type openings. In one
embodiment, the spacing and sizes of wires 42 vary along
the lengths of the screens 40. In one embodiment, the
screens 40 may include as filtration material any combina-
tion of wires 40 and plates. The screens may be fabricated

based on the same principle as the embodiments disclosed in
U.S. Pat. No. 6,663,774, filed on Oct. 16, 2001 and specifi-

cally with respect to the filter wires 28 and the support rods

20 described therein, and embodiments like those disclosed
in U.S. Pat. No. 7,425,264, filed on Jul. 18, 2005 and

specifically with respect to the wires 16 and the support rods
17 described therein, the contents of both of which patents
are herein incorporated by reference in their entirety.

In the “Vee-Wire” type of screen, a {iltering surface 1s
formed by wires 42 with a V-shaped cross-section, meaning
that they each have a generally triangular-shaped cross-
section and which are parallel at constant intervals, the space
between wires framing the slots of the screen. As shown in
FIG. 3, these wires 42 are welded to support rods 44 oriented
essentially perpendicularly with respect to the wires 42, and
may be relatively thin in order to maximize the effective
opening ol the slots. Such a screen 40 may have the
advantage of being very strong and being resistant to clog-
ging. The screen 40 allows a liquid, for example water, to
pass through it, while preventing particulate matter greater
than a certain size from entering the interior of the screen 40.
Each wire 42 includes a face surface and two side surfaces
which converge to a poimnt. The wires 42 are aligned,
side-by-side, with their face surfaces lying in a plane, which,
as will be further discussed below, creates the outer surface
of the screen 40 and defines an interior volume 43.

In one method of manufacture, the screen 40 may be
constructed by inserting a number of support rods 44 1nto a
series of notches equally spaced around the circumierence of
a specially designed wheel (not shown). In the case of
square, rectangular, or V-shaped profile rods, the notches 1n
the wheel may be generally triangular 1n shape. In this way,
the support rods 44 are secured around the wheel and extend
substantially perpendicularly to the wheel to create a cylin-
der of support rods 44. The wheel, and thus the cylinder of
rods 44, 1s then rotated and a wire 42 1s continuously and
spirally wrapped around the rotating cylinder of rods 44. At
cach point where the wire 42 intersects a rod 44, an electrical
charge 1s conducted through the intersection and the wheel,
thereby welding the wire 42 to the rod 44. The result 15 a
screen cylinder formed with a plurality of longitudinally
extending rods 44 spirally-wrapped in a wire 42. The rods 44
may be substantially parallel, spaced from each other, and
distributed about a longitudinal axis, with the plurality of
rods 44 having a length and terminating at a first end and a
second end. Fach end of the plurality of rods 44 may
terminate substantially 1n a plane perpendicular to the lon-
gitudinal axis. The rods 44 may be arranged 1n, for example,
a cylindrical configuration.

When using wires of V-shaped cross-section, a channel 1s
created between opposing side surfaces ol consecutive
wires. Because of the triangular shaped cross-section of the
wires 1n one embodiment, the channels between consecutive
wires open away from the plane defined by the face surfaces
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of the filter wires. Put another way, the filter channels do not
have parallel walls, but instead flare from the face surfaces
to the points of the wires.

FIG. 2 shows an embodiment of a screen 40 with end
fittings that are weld rings 50, 52 at each end. Rods 44 are
not shown 1n FIG. 2 for clarity, but are shown 1n FIGS. 3-5.
In FIG. 3 the configuration of rods 44 and wires 42 may be
seen. The rods 44 1n this embodiment are angled such that
a corner of each rod 44 contacts the wire 42, and the wire 42
1s welded to each rod 44 at that point. The rods 44 maybe at
a center to center distance of A, and have a spacing of B. The
rings 50, 52 (not shown 1n FIG. 2) may have inside diameter
(I.D.) 54, the saddle (also not shown), which supplies the
rods 44, may have a diameter 36 (which 1s also the screen
barrel inside diameter), the wire 42 may have an inside
diameter (I.D.) 58, and the screen may have an outside
diameter (O.D.) 60. The gap between the wire 42 and the
weld rings 50, 52 preferably does not exceed the dimension
of the slot between the wires 42. The wire 42, 1.e., filtration
material, may be disposed around at least a portion of the
length of the plurality of rods 44 to define the interior
volume 43, with the wire 42 configured to allow tluid to pass
through the slots while preventing particulate matter greater
than a predetermined size from passing through.

As shown in FIGS. 4 and 5 1n one embodiment of a screen
40, in between the rods 44 at the ends of the screen 40 are
supplemental bars 70, which may also be referred to as
structural members, tabs, or spacers. The bars 70 may be
clongated and substantially span the distance between pairs
of adjacent rods 44 and be substantially parallel to the rods
44. In the embodiment shown the bars 70 are located
between every other pair of rods 44. Alternatively, the bars
70 could be 1n the spaces between all adjacent rods 44, or
could be at less frequent intervals with the necessary spacing
dependent on the application. The number of rods 44 and
their spacing may also be varied.

In this embodiment the bars 70 are rectangular and are
welded to the rods 44, but other shapes are feasible and may
be desirable depending on the application. The bars 70 are
preferably flush with the ends of the rods 44, and may be
relatively short, not as long as the rods 44 and not extending,
the entire length of the screen 40. In the embodiments shown
herein, the bars 70 are very short relative to the rods 44. The
bars 70 may each have a first end proximate to the first end
of the plurality of rods and a second end spaced from the
second end of the plurality of rods. The rods 44 and the bars
70 are welded to each other and to the weld rings 50, 52,
which in some embodiments are end fittings, or fittings. The
weld rings 50, 52 may be configured to be proximate to an
end of each of the rods 44. The weld rings 50, 52 may each
be, for example, a substantially cylindrical ring to match the
configuration of the plurality of rods 44 and having a central
axis that 1s aligned with the longitudinal axis of the plurality
of rods 44. In this manner the area of the weld 1s increased
by the increased area provided by the end of the bar 70,
which increases the strength of the weld and the load that the
screen 40 can bear. With the bars 70 the tensile strength of
the connection of the rods 44 to each weld ring 50, 52, and
of the screen 40 overall, may increase, especially 1t the
weakest part of the screen was previously the connection of
the rods 44 and the end fittings, 1n this case the weld rings
50, 52.

In one embodiment, the screen 1s 24 inch O.D. There may
be 70 rods 44 spaced evenly around the cylinder that extend
the full length between the weld rings 50, 52, and the rods
44 could be, for example, 34 1nches square 1n cross-section.
The rods 44 could have a 1.042 inches center to center
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distance A, and have a spacing B of 0.519 inches. The weld
rings 30, 52 could be 6 inches long with a 24 inch O.D. and,

for example, 0.5 inches thick for a 23 inch JI.D 54. The
screen O.D. 60 could be 24 inches, and the saddle diameter
56 (or screen barrel 1.D.) could be 22.189 inches. The wire
I.D. 88 could be 23.024 inches. The overall length of the
screen 40 could be 240 inches, with the 6 inch long weld
rings 50, 52 at each end for a 228 inch long wire portion of
the screen 40. The bars 70 in this embodiment are rectan-
gular and may be, for example, 3% inch by Y2 inch by 2
inches long.

Weld symbols are shown in the figures to disclose the
embodiment of a screen 40 shown 1in FIGS. 2-6. However,
it should be understood that different welds could be used as
determined by one of ordinary skill in the art. As shown 1n
FIG. 2, the weld rings 50, 52 may be welded to the rods 44
and bars 70 with a fillet weld 62 on the surface of the weld
ring 50, 52 that 1s on the interior of the screen 40. Such a
fillet weld 62 1s called for in the embodiment shown at each
end of the screen 40 for all rods 44 and all bars 70. The fillet
weld 62, which may be, for example, 34 inch. As shown in
FIG. 4, the rods 44 and the bars 70 may be welded to each
other with a bevel weld 64 on each side of each bar 70. In
one embodiment, at least one end of each bar 70 1s welded
to the weld ring 50, 52.

In addition, 1t may be considered that the bars 70 dis-
closed herein, as structural members, may be provided 1n
more than one piece. For example, each structural member
may be provided as two or more elongated bars, and as such,
more than one bar may be 1nserted between adjacent rods 44
to make up a structural member.

FIG. 6 shows another embodiment of a screen 40 that 1s
made up of two shorter screens 80, 82. The first shorter
screen 80 has a fitting at one end that 1s a collar 84 attached
to a weld ring 50 and a {itting at the other end that 1s a weld
ting 86. The second shorter screen 82 has a fitting at one end
that 1s a weld ring 88 and a fitting at the other end that 1s a
longer weld ring 52. The central weld rings 86, 88 are
welded to each other to form the full length screen 40. The
collar 84 may be welded, for example, to a weld ring on an
adjacent screen or pipe, or in another embodiment could be
female threaded to receive a male threaded fitting. The weld
ring 52 may be welded, for example, to a weld ring on
another adjacent screen. Rods 44 are not shown 1n FIG. 6 for
clarity, but are shown 1n FIGS. 7 and 8. The configuration of
rods 44, wires 42, and weld rings 50, 52, 86, 88 are the same
as that shown in FIG. 3.

As shown in FIGS. 7 and 8, similarly to FIGS. 4 and 5,
in between rods 44 at the ends of the screens 80, 82 are
supplemental bars 70. The bars 70 may substantially span
the distance between pairs of adjacent rods 44, and 1n the
embodiment shown are again located between every other
rod 44. As previously discussed, the bars 70 could be
between every rod 44, or could be at less frequent intervals
with the necessary spacing dependent on the application. In
this embodiment, the bars 70 are square and are welded to
the rods 44, but other shapes are feasible and may be
desirable depending on the application; for example, the
rectangular and square bars 70 shown herein may also be
considered to represent round, elliptical, triangular, or asym-
metrical cross-sectional shapes. In addition, the rotational
orientation of the bars 70 may differ from that shown. Once
again, 1n this embodiment the bars 70 are preferably flush
with the ends of the rods 44, and may be relatively short, not
as long as the rods 44 and not extending the entire length of
the screen 40. The rods 44 and the bars 70 are welded to the
weld rings 50, 52, 86, 88. In this manner the area of the weld
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1s increased by the increased area provided by the end of the
bar 70, which increases the strength of the weld and the load
that the screen 40 can bear.

In the embodiment of the screen 40 of FIGS. 6-8, the
dimensions may be the same as 1n the embodiment of FIGS.

2-5, with the following additions. The weld rings 50, 52 at

the ends of the screen 40 could be 6 inches long with a 24
inch O.D. and, for example, 0.5 inches thick for a 23 inch I.D

54. The central weld rings 86, 88 could be similar but each
2 inches long. The wired portion of the screens 80, 82 could
cach be 232 inches, with the overall length of the screen 40
being 483 inches. The bars 70 1n this embodiment are square
and may be, for example, 34 inch by 3% inch by 2 inches
long.

Additional welds that may be applicable to the embodi-
ment of a screen 40 shown 1n FIGS. 6-8 include a 'V weld 94
all around where the central weld rings 86, 88 are joined,
which may be finished to a smooth convex contour by
ogrinding. The weld dimension 1n one embodiment may be
0.19 inches. Again, 1t should be understood that different
welds could be used as determined by one of ordinary skall
in the art. The weld rings 50, 52, 86, 88 may be welded to
the rods 44 and bars 70 with a fillet weld 62, on the surface
of the weld ring 50, 52, 86, 88 that 1s on the interior of the
screen 40. Accordingly, such a fillet weld 62 1s called for 1n
the embodiment shown at one end of each of the shorter
screens 80, 82 for all rods 44 and all bars 70. The fillet weld
62 may be, for example, 34 inch. The rods 44 and the bars
70 may be welded to each other with a bevel weld 64 on each
side of each bar 70.

FI1G. 9 shows the interior of an embodiment of a screen 40
at one end. Rods 44 extend to the weld ring 52 where there
1s a weld 62 to connect the rods to the weld ring. The weld
62 also connects the bar 70 to the weld ring 52, and a weld
64 connects the bar 70 and the rods 44 together.

Materials for the screens may be selected by one of
ordinary skill in the art as appropriate for the particular
application, but one material that may be used 1s AISI 316
stainless steel. For 316 Stainless Steel, design features,
characteristics, and strengths in one embodiment of screens
in accordance with the previously described embodiments
for a well are as follows:

Feature English Units Metric Units
Nominal Size 24 1n 610 mm
Estimated Total Well 1,500 ft 457 meters
Depth

Estimated Feet of 850 ft 259 meters
Screen

Design Slot Size 0.070 1n 1.8 mm
Approx. O.D. 23.94 1n 608 mm
Screen Barrel 1.D. 22.19 1n 564 mm
Approx. Clear 1.D. at 21.69 1n 551 mm
Fittings

Approx. Weight Per 100 1bs 46 kg

Foot

Wire Width 0.248 in 6.3 mm
Wire Height 0.488 1n 12.4 mm
Calculated Collapse 2323 PSI 16 kg/sq. cm
Strength

Open Area 22.0% 22.0%
Intake Area 199 sq. inch. 4,206 sqg. cm/meter
Transmitting Capacity- 62 gpm/it 13.5 1ps/meter
at 0.1 feet/second

Support Rod Diameter 0.530 1n 13.5 mm
(circle through all

comers of rod)

Number of Rods 70 70
Cross-Sectional Rod 9.84 1n 63.51 sqg. cm
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-continued

Feature English Units Metric Units

Area (total)

Design Yield Strength 30,000 PSI 2,109 kg/sq. cm
Calculated Tensile 206,700 Ibs 93,800 kg
Strength

Maximum 103,400 Ibs 46,900 kg
Recommended Hang

Column Load 265,000 Ibs 120,500 kg

Embodiments disclosed herein may provide relatively
more open area for intake of fluid than conventional screens,
with added overall strength for applications in dewatering
and water supply, and may be of particular benefit for water
wells 1 the mining industry.

Although specific embodiments have been illustrated and
described herein, those of ordinary skill in the art appreciate
that any arrangement which 1s calculated to achieve the
same purpose may be substituted for the specific embodi-
ments shown and that the embodiments herein have other
applications in other environments. This application 1is
intended to cover any adaptations or variations of the present
disclosure. The following claims are 1n no way intended to
limit the scope of the disclosure to the specific embodiments
described herein. While the foregoing 1s directed to embodi-
ments of a screen and components used 1n water wells, other
and further embodiments may be devised without departing
from the basic scope thereof, and the scope thereof 1is
determined by the claims that follow.

What 1s claimed 1s:

1. A screen for imtake of fluid, comprising;:

a plurality of substantially parallel, spaced rods distrib-
uted about a longitudinal axis, the plurality of rods
having a length and terminating at a first end and a
second end:

filtration material disposed around a portion of the length
of the plurality of rods to define an interior volume, the
filtration material configured to allow fluud to pass
therethrough while preventing particulate matter
greater than a predetermined size from passing there-
through;

a first fitting at the first end of the plurality of rods and
adjacent to the filtration material;

a second fitting at the second end of the plurality of rods
and adjacent to the filtration material;

a plurality of first structural members located proximate
the first fitting, each first structural member 1nterposed
and welded between adjacent rods at the first ends, and
the adjacent rods and the first structural members are
welded to the first fitting; and

a plurality of second structural members located proxi-
mate the second fitting, each second structural member
interposed and welded between adjacent rods at the
second ends, and the adjacent rods and the second
structural members are welded to the second fitting.

2. The screen of claim 1, wherein the filtration material

comprises wire spirally wrapped around the plurality of rods
to form slots for receiving fluid into the interior volume.

3. The screen of claim 1, wherein each first end of the

plurality of rods 1s substantially in a first plane perpendicular
to the longitudinal axis and each second end of the plurality
of rods 1s substantially 1n a second plane perpendicular to the
longitudinal axis.

4. The screen of claim 3, wherein the plurality of rods 1s

arranged 1n a cylindrical configuration.
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5. The screen of claim 4, wherein at least one of the first
fitting and the second fitting 1s a substantially cylindrical
ring.

6. The screen of claim 1, wherein the welding of the first
structural member to the first end of the adjacent rods and
the first fitting eflectively increases the weld area for the
connection of the rods to the first fitting.

7. The screen of claim 6, wherein the increased weld area
increases the tensile strength of the connection of the rods to
the fitting.

8. The screen of claim 1, wherein the first and second
structural members are elongated bars.

9. The screen of claim 8, wherein the elongated bars are
substantially parallel to the adjacent rods.

10. The screen of claim 8, wherein the adjacent rods
define a space therebetween, and every space receives a bar.

11. The screen of claim 8, wherein the adjacent rods
define a space therebetween, and alternating spaces receive
a bar.

12. The screen of claim 8, wherein at least the first end of
cach bar 1s welded to the fitting.
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13. The screen of claim 12, wherein the first end of each
bar 1s substantially 1n the plane at the first end of the rods.

14. The screen of claim 1, wherein each structural mem-
ber comprises a plurality of pieces.

15. The screen of claim 14, wherein each piece 1s an

clongated bar.

16. The screen of claim 1, wherein at least one of the first

and second fittings comprises a collar.

17. A screen assembly, comprising:

a pair of the screens of claam 1, wherein the first and
second fittings of each screen are configured to oper-
ably j01n the pair of screen about the longitudinal axis.

18. The screen assembly of claim 17, wherein at least one

of the first and second fittings of each screen comprises a
central weld ring and wherein the central weld rings of each
screen are operably, welded together.

19. The screen assembly of claim 17, wherein at least one

of the first and second fittings of each screen comprises a
collar.
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